The IC 1396N cometary globule (CG) within the large nearby HII region IC 1396 has been observed with the ACIS detector on board the Chandra Xray Observatory. We detect 117 X-ray sources, of which ∼ 50 − 60 are likely members of the young open cluster Trumpler 37 dispersed throughout the HII region, and 25 are associated with young stars formed within the globule. Infrared photometry (2MASS and Spitzer) shows the X-ray population is very young: 3 older Class III stars, 16 classical T Tauri stars, 6 protostars including a Class 0/I system. We infer a total T Tauri population of ∼ 30 stars in the globule, including the undetected population, with a star formation efficiency of 1 − 4%.
Introduction
It has long been recognized that star formation in molecular clouds can be triggered by ionization or shock fronts produced by nearby massive stars (Elmegreen & Lada 1977; Habing & Israel 1979; Elmegreen 2002) . This leads to triggered star formation at the interface between HII regions and molecular clouds and, on large scales, to the sequential formation of star clusters in molecular cloud complexes. Two mechanisms for triggered star formation have been discussed: the radiation driven implosion (RDI) model and the 'collectand-collapse' model (see review by Elmegreen 1998) . In the RDI model, photoevaporation of the cloud outer layers induces a shock that compresses the cloud interior leading to gravitational collapse (Reipurth 1983; Sugitani et al. 1989; Lefloch & Lazareff 1994; Gorti & Hollenbach 2002) . In the 'collect-and-collapse' model, the HII region compresses the cloud, triggering the formation of self-gravitating cores on timescales of ∼ 10 5 yr (see review by Henney 2006) . Modern models indicate that the time-dependent relationships between dissociation, ionization, and shock fronts can be complex: gravitational collapse can form stars in a thin dense layer between the shock and ionization fronts propagating through the cloud (Hosokawa & Inutsuka 2005 , 2006 Zavagno et al. 2006 ).
Triggered star formation has been reported on the edges of large HII regions in the Carina Nebula (Smith et al. 2000) , Orion clouds (Stanke et al. 2002; Lee et al. 2005) , M 16 (Fukuda et al. 2002) , M 17 (Jiang et al. 2002 ), 30 Doradus (Walborn et al. 2002 , NGC 3603 (Moffat et al. 2002 ), RCW 49 (Whitney et al. 2004 ), W 5 (Karr & Martin 2003) , the Gum Nebula (Kim et al. 2005) , and samples of more distant HII regions (Deharveng et al. 2005 ). Most of these are large star-forming complexes where the geometry and conditions are difficult to ascertain.
Bright-rimmed cometary globules (CGs) are simpler structures where triggering processes may be active and thus offer an opportunity for understanding better the mechanisms at work. These are small, isolated clouds with dense cores surrounded by ionized rims facing the exciting star and tails extending in the opposite direction (e.g. Loren & Wootten 1978; Sugitani et al. 1991) . CGs likely originate as dense clumps in the parental molecular clouds that have emerged after the dispersion of lower density gas by ultraviolet radiation from OB stars.
The large nearby HII region IC 1396 has a rich population of bright-rimmed and cometary globules seen in silhouette against the emission nebula ( Figure 1a ). Over a dozen contain IRAS sources and are likely sites of star formation (Schwartz et al. 1991) . Roughly 3
• in diameter, IC 1396 is excited by the O6.5f star HD 206267 in the Trumpler 37 cluster, which lies at the center of the Cepheus OB2 Association (Simonson 1968; Walborn & Panek 1984) .
We study here globule IC 1396N (labeled E in Figure 2 of Weikard et al. 1996 ) located ∼ 11 pc projected distance north of HD 206267 with the bright rim tracing the ionization front facing HD 206267 (Figure 1b) . Signs of ongoing star formation in the globule include the luminous far-infrared source IRAS 21391+5802, H 2 O maser sources, molecular outflows, HH flows, and clusters of near-infrared (NIR) embedded sources and radio-mm protostars (Sugitani et al. 1989; Schwartz et al. 1991; Tofani et al. 1995; Slysh et al. 1999; Codella et al. 2001; Nisini et al. 2001; Beltrán et al. 2002; Reipurth et al. 2003) . Mass estimates for the globule range from 300 to 500 M ⊙ and the absorption through its core is A V ∼ 9 − 10 mag (Wilking et al. 1993; Serabyn et al. 1993; Nisini et al. 2001; Froebrich et al. 2005) . We adopt a distance of 750 pc (Matthews 1979 ) for compatibility with most recent studies, though we note that the Hipparcos parallactic distance measurement is ∼ 615 pc (de Zeeuw et al. 1999 ).
Our study is unusual in that we use an X-ray telescope to find the young stellar population around IC 1396N. X-ray surveys are complementary to optical and infrared surveys because they trace magnetic activity (mainly plasma heated in violent magnetic reconnection flares) rather than photospheric or circumstellar disk blackbody emission of low-mass pre-main sequence (PMS) stars (see reviews by Feigelson & Montmerle 1999; . In regions like IC 1396, NIR surveys are overwhelmed by unrelated field stars; many old background stars may penetrate through the cloud and mimic young embedded objects ( §3.4). Foreground and background Galactic stars have much less impact on X-ray studies, as magnetic activity in PMS stars is elevated 10 1 − 10 4 above main-sequence levels (Preibisch & Feigelson 2005) . The main X-ray contaminants are extragalactic objects, which are uncommon and can be identified with some reliability (Getman et al. 2005b (Getman et al. , 2006 . X-ray surveys penetrate deeply into obscuring material (A V > 100 mag) and thus are effective in detecting embedded objects (Getman et al. 2005b; Grosso et al. 2005) . X-ray observations also are not hampered by two problems that affect NIR and optical studies of young stellar populations in HII regions: they are not biased towards stars with protoplanetary disks, and are not subject to confusion from bright diffuse emission by heated gas and dust. The Chandra X-ray Observatory, with its excellent high-resolution mirrors, is often effective in resolving crowded fields down to ≃ 0.7 ′′ scales (Getman et al. 2005b ). The central region of IC 1396 was previously studied with the lower resolution ROSAT observatory (Schulz et al. 1997 ) but the northern part of the nebula with the IC 1396N globule was off the field.
The Chandra observation of IC 1396N and source list are described in §2. Over 100 X-ray sources are detected, from which we identify a cluster of 25 young objects associated with the globule ( §3). Based on location, absorption, and infrared photometry, we distinguish embedded protostellar and more evolved T Tauri sub-populations ( §3.3). We compare the Xray cluster to the NIR observations of Nisini et al. (2001) in §3.4 and study X-ray properties of the cluster in §4. A particularly important intermediate-mass Class 0/I protostar is presented in §5. We end with discussion of how the rich cluster of protostars in IC 1396N fits within the larger picture of X-ray detections from protostars in other star forming regions, and with discussion of the implications for understanding triggered star formation in CGs ( §6).
The Chandra Observation and Source List

Observation and Data Reduction
The X-ray observation of the globule IC 1396N and its vicinity was obtained on 16. 93 − 17.30 October 2004 with the ACIS camera (Garmire et al. 2003) on-board Chandra (Weisskopf et al. 2002) . We consider here only results arising from the imaging array (ACIS-I) of four abutted 1024×1024 pixel front-side illuminated charge-coupled devices (CCDs) covering about 17 ′ ×17 ′ on the sky. The S2 and S3 detectors in the spectroscopic array (ACIS-S) were also operational, but as the telescope point spread function (PSF) is considerably degraded far off-axis, the S2-S3 data are omitted from the analysis. The aim point of the array was 21 h 40 m 42. s 4, +58
• 16 ′ 09. ′′ 7 (J2000) or (l, b) = (100.0, +4.2), and the satellite roll angle (i.e., orientation of the CCD array relative to the north-south direction) was 245.
• 9. The total net exposure time of our observation is 30 ks with no background flaring due to solar activity or data losses.
Data reduction follows procedures similar to those described in detail by Townsley et al. (2003, Appendix B) and Getman et al. (2005a) . Briefly, the data are partially corrected for CCD charge transfer inefficiency (Townsley et al. 2002) , cleaned with "grade", "status", and "good-time interval" filters, trimmed of background events outside of the 0.5 − 8.0 keV band and, cleaned of bad pixel columns with energies of < 0.7 keV left by the standard processing. The slight PSF broadening from the Chandra X-ray Center's (CXC's) software randomization of positions is removed. Based on several dozen matches between bright Chandra and 2MASS point sources, we correct the absolute astrometry to the Hipparcos reference frame. These and later procedures were performed with CIAO software package 3.2, LHEASOF T 5.3, CTI corrector version 1.44, and the ACIS Extract package version 3.94. The latter two tools were developed at Penn State 1 . Figure 1c shows the resulting image of the ACIS-I field after adaptive smoothing with the CIAO tool csmooth. More than 100 point sources are easily discerned. Source searching was performed with data images and exposure maps constructed at three spatial resolutions (0.5, 1.0, and 1.4
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′′ per pixel) using the CIAO wavdetect tool. We run wavdetect with a low threshold P = 10 −5 which is highly sensitive but permits false detections at this point in the analysis. This is followed by visual examination to locate other candidate sources, mainly close doubles and sources near the detection threshold. Using ACIS Extract, photons are extracted within polygonal contours of ∼ 90% encircled energy using detailed positiondependent models of the PSF. Background is measured locally in source-free regions. Similar to the procedure of Getman et al. (2006) , the list of candidate sources is trimmed to omit sources with fewer than three background-subtracted counts in the PSF, NetF ull/P SF < 3.0. These and other quantities are defined in the notes of Table 1 . The resulting catalog of 117 sources is listed in Table 1 .
The ACIS Extract package estimates (often using CIAO tools) a variety of source characteristics including celestial position, off-axis angle, net and background counts within the PSF-based extraction area, source significance assuming Poisson statistics, effective exposure (corrected for telescope vignetting and satellite dithering), median energy after background subtraction, a variability indicator extracted from the one-sided Kolmogorov-Smirnov statistics, and occasional anomalies related to chip gap or field edge positions. These are all reported in Table 1 ; see Getman et al. (2005a) for a full description of these quantities.
There are nine very weak sources with 3 < NetF ull/P SF < 5 counts with low statistical significance. Three of these (#68, 72, and 82) will be discussed in §3 as likely members of young stellar cluster in IC 1396N globule. Four of these weakest sources (#42, 57, 69, and 79) have very hard spectra with median energy of > 3 keV and without 2MASS counterparts; these are good candidates for extragalactic contaminants. The remaining two weak sources (# 34 and 88) have rather soft photon energies with 2MASS counterparts; these are candidate members of the older cluster Trumpler 37 that extends into the ACIS field of view. We thus believe most of these faintest sources are real despite their marginal statistical significance.
Stellar and Nonstellar Sources
Out of 117 X-ray sources, 66 are identified with 2MASS NIR counterparts. Median Chandra − 2MASS separations agree well with that derived from the COUP project (Get-man et al. 2005a) : they are better than 0.2 ′′ at the central part of the ACIS-I field, and 0.4 ′′ at larger off-axis angles. Twenty nine of the 51 sources without NIR detections have hard spectra with median energy MedE > 3 keV. Of these, five are probably newly discovered protostars in the globule ( §3). The remaining 24 are candidates for extragalactic contaminants (consistent with the extragalactic prediction described below). Figure 2a shows the spatial distribution of the 117 X-ray sources on the ACIS-I field. There is a clear spatial concentration of ∼ 25 X-ray sources (marked as yellow, red, and blue) associated with the IC 1396N globule, which we discuss below. But some of the 117 X-ray sources will be unrelated to the IC 1396 star forming region. To quantify this problem, we use results from detailed simulations of Galactic field and extragalactic background contamination populations performed by Getman et al. (2006) for the Chandra observation of the Cepheus B region, which had similar exposure time. The IC 1396 and Cepheus B star forming regions have similar Galactic directions with approximately the same distance from the Sun. We thus expect to have similar numbers of contaminating sources: ∼ 10 Galactic foreground stars, ∼ 0 Galactic background stars, and ∼ 20 extragalactic objects (considering all four CCD chips), all uniformly distributed across the ACIS-I field. In total, we estimate that ∼ 30% of the 117 sources are unrelated to IC 1396 corresponding to a uniform density of one contaminating source in every ∼ 10 square arcminutes.
X-ray Stellar Cluster in the Globule
The X-ray sample
We concentrate this study on sources which likely arise from star formation in the globule, identified by their spatial clustering within the globule and within the region around the bright rim which traces the ionization front. About 50−60 of the remaining X-ray sources are probably members of the young open star cluster Trumpler 37, part of the younger (∼ 3 Myr) subgroup of the Cep OB2 association (Simonson 1968) surrounding the globule (see Figure 1a) . They join the list of previously unknown X-ray emitting low-mass PMS stars in the region discovered with the ROSAT satellite (Schulz et al. 1997) . Figure 2b highlights the region around the IC 1396N globule showing 30 X-ray sources on a 3.6 µm image produced with the IRAC instrument on board the Spitzer Space Telescope. This region covers about 30.2 square arcminutes so that, from the estimate in §2.3, we expect that a few of these 30 X-ray sources will be unrelated to the cloud. Five sources (# 46, 47, 50, 58, and 86) have properties consistent with extragalactic contaminants: hard X-ray spectra with MedE > 3 keV, location around (rather than within) the globule, and no 2MASS or Spitzer counterparts. We thus omit these sources and consider the remaining 25 as likely stellar members of the globule.
Infrared Photometry
The image in Figure 2b was one of several retrieved from the Spitzer archive data of IC 1396N after basic calibration was applied. MIR images of IC 1396N were obtained in the 3.6, 4.5, 5.8, 8.0, 24 and 70 µm bands as part of the observing program "Star Formation in Bright Rimmed Clouds" (Giovanni Fazio, PI). The Spitzer Space Observatory, Infrared Array Camera (IRAC), and Multiband Imaging Photometer for Spitzer (MIPS) detectors are described by Werner et al. (2004) , Fazio et al. (2004) , and Rieke et al. (2004) , respectively.
We extracted MIR photometry from the Spitzer data using two different packages: the apex.pl point source extraction script (version 3.7) from the Spitzer MOPEX package; and the aper.pro aperture photometry routine from the IDLPHOT package 2 . In the first approach, source profile fitting is performed using Point Response Functions (PRFs) which refines source positions and automatically adjusts fluxes for crowded sources. In the second approach, we use 5-pixel apertures for single sources and 3-pixel apertures for weak crowded sources with a flux correction factor of 1.08 to account for photons outside of the aperture. This small correction factor was derived by comparing 3-and 5-pixel aperture photometry for a few bright sources in the field. Both methods give similar formal statistical errors of typically ∼ 0.02 mag, but for individual sources their photometric results can differ up to ∼ 0.1 mag.
We report apex.pl photometry for the 25 X-ray sources associated with the IC 1396N globule in Table 2 . Zero magnitude flux densities of 280.9, 179.7, and 115.0 Jy have been applied to IRAC fluxes in the 3.6, 4.5, and 5.8 µm bands, respectively, to convert them to the magnitude system (Reach et al. 2005 ). We do not report photometry in 8.0 µm band as sensitivity is reduced by bright extended emission attributed to polycyclic aromatic hydrocarbons (PAHs). separations are generally better than 0.2 ′′ , indicating excellent X-ray astrometry similar to that achieved in the Chandra Orion Ultradeep Project (COUP, Getman et al. 2005a ). Xray sources with NIR counterparts are shown as red and yellow circles in Figure 2b ; these generally lie in the bright rim of the globule.
Infrared Properties of Cluster Members
Using the photometric results in Table 2 , we place the globule X-ray sources on infrared color-magnitude and color-color diagrams in Figure 3 3 . Most of the X-ray sources appear to be PMS stars with masses of ∼ 0.2 − 1 M ⊙ subject to A V ∼ 3 − 4 mag absorption. A few sources lying inside the head of the globule (e.g. # 73, 78, and 82 in Figure 2b ) have high absorptions up to 10 mag. In the JHK color-color diagram, a few sources (# 63, 72, and possibly 55, 73, and 77) show the K-band excess indicator of a heated inner dusty protoplanetary disk characteristic of accreting Class II PMS stars (Figure 3b ). Most have JHK colors consistent with the reddened photospheres characteristic of Class III PMS stars, as is typically found in X-ray surveys of young stellar clusters.
However, it is now recognized that K-band excess is a less reliable indicator of disks and accretion than excesses in MIR bands. K-band excess strongly depends on star-disk system parameters such as the disk inclination, accretion rate, and inner disk holes; it can be produced by other phenomena such as extended emission in H II regions and reflection nebulosity. Color indices towards longer MIR wavelengths give more effective measures of protoplanetary disks and better distinguish PMS phases: Class I protostars, Class II accretion disk systems, and Class III systems with weak or absent disks. Observations of Taurus-Auriga young stars with reliable photometry show that the color criteria K s − [3.6] > 1.6 and [3.6] − [4.5] > 0.7 give excellent discrimination between Class II and Class I/0 systems (Hartmann et al. 2005) . Similarly, the criterion Table 2 .
To further elucidate their infrared properties, we present in Figure 4 the infrared spectral energy distributions (SEDs) for all 25 X-ray stars in the IC 1396N globule. Up to six bands (2MASS JHK and IRAC 3.6, 4.5, and 5.8 µm) are shown. The panels show the proposed evolutionary sequence with the 6 Class 0/I objects plotted first and the 3 Class III objects plotted last. The SEDs largely confirm the classification derived above from color-magnitude diagrams and emphasize some interesting disk features in a few objects. All protostellar objects (# 60, 66, 68, 71, 76 and 80) Four out of the six protostars are not seen in the NIR bands with a limiting sensitivity of K ∼ 16.3 mag . Two these protostars, #66 and 68, are identified here with young embedded radio/mm objects, BIMA 2 and BIMA 3 . BIMA 2 = #66 is discussed further in §5.
Comparison with the Nisini et al. sample
Using the NIR camera SWIRCAM on the 1.1-m telescope AZT-24, Nisini et al. (2001) performed NIR observations of the IC 1396N globule with the sensitivity limits of (J, H, K) = (18.4, 17.6, 16. 3) mag. The twenty reddest NIR sources (J −H > 1.5 mag and/or H −K > 1.5 mag) were proposed members of the embedded in the globule young cluster. Table 3 gives their positions and K-band magnitudes from Nisini et al. (2001) , their Chandra and 2MASS counterparts when available, and Spitzer IRAC photometry obtained by us with procedures as described in §3.2. We omit photometry in the [5.8] band as most have low S/N ratios in this band.
Only four of these twenty sources from Nisini et al. (2001) are detected in our Chandra observation. Figure 5a compares their spatial distributions. Most of the red NIR sources are located northward along the same north-south line as the X-ray objects, lying deep in the interior of the globule. Figure 5b shows that most of the NIR sources undetected in X-rays are fainter than the Chandra stars (13 < [3.6] < 15 mag compared to [3.6] < 13 mag). If they are members of the globule, these Nisini et al. stars are less luminous and less massive than the Chandra sample. Indeed, combining a standard Initial Mass Function with the Chandra limit of M 0.4 M ⊙ estimated in §4.3, a population of undetected very low mass globule members is expected. Alternatively, some of the Nisini et al. stars may be reddened background stars seen through the cloud. Good candidates for background stars are NIR stars (their # 1, 5, 6, 14, 15, 18 and 20) with no intrinsic excess in either K −[3.6] or [3.6]−[4.5] colors. Froebrich et al. (2005) use the Besançon Galactic stellar population model to show that the background stars in IC 1396 globules begin to exceed the H − K = 0.8 mag level if the extinction of the cloud is higher than A V = 5 mag. A significant number of reddened background stars is expected for globules with A V > 5 mag; these are mostly M type giants for a cloud with A V ∼ 5 mag, but other spectral types will contaminate NIR samples of clouds with higher extinction.
Three of the Nisini et al. (2001) NIR stars missing from our X-ray image (their # 7, 8 and 17) have color excesses consistent with dusty disk systems and are located within the X-ray cluster. They are also bright in the [3.6] band, with magnitudes far above the sensitivity limit ([3.6] ∼ 13 mag) of the Chandra observation ( Figure 5b ). These stars are probably cluster members with X-ray emission below the sensitivity of our short Chandra exposure, or perhaps are viewed with their circumstellar disks nearly edge-on in which case the X-ray absorbing column may be increased (Kastner et al. 2005) .
We conclude that the brighter Nisini et al. (2001) stars are very likely globule members with dusty disks: four detected in X-rays plus three bright in the [3.6] band, but undetected in X-rays. Their fainter stars are either M < 0.4 M ⊙ cloud members or background stars seen through the cloud. But perhaps of greater importance is the failure of NIR methods to identify most of the globule members found in the Chandra image. The X-ray stars are all easily seen on NIR images with 10 < K < 13.5 mag, but their NIR colors do not allow easy discrimination from the contaminating population of Galactic field stars. Table 4 gives X-ray photometric and spectral information on our 25 globule members. X-ray photometry is obtained with ACIS Extract ( §2.2) and includes a number of useful quantities: number of source counts, significance of a KS one-sample test for variability (P KS ), and the background-corrected median X-ray photon energy in the (0.5 − 8.0) keV band (MedE).
X-ray Properties of the Cluster
Flaring
Previous studies have shown that PMS stellar X-ray emission is highly variable due to magnetic reconnection flaring . A flare with peak X-ray luminosity log L x 30.0 erg s −1 occurs every few days in solar-mass Orion PMS stars (Wolk et al. 2005) . Between flares, these stars spend 3/4 of the time in a quasi-constant characteristic level that is likely due to microflaring. Flaring rates appear similar in lower mass stars but with lower luminosities. Very powerful flares have also been seen in Class I protostars ).
The present observation of IC 1396N has a duration of only ∼ 8 hours, so only a small fraction of stars are expected to be found in a flaring state. Typical sources have only 10 − 30 counts so that only high amplitude variations can be detected. Table 4 shows that 3 of the 25 sources show statistically significant (P KS < 0.005) variability: the protostar #76 and the T Tauri systems #61 and 70. Tentative evidence for X-ray variations are seen in another protostar (#66) and T Tauri star (#55). Figure 6 shows the time-energy diagrams for photons detected from the six protostars.
Absorption
X-ray median energy is a reliable indicator of absorbing column density for sources with MedE 1.7 keV, following the empirical relationship log N H = 21.22 + 0.44 × MedE cm −2 ). All six X-ray protostars in IC 1396N have MedE 4 keV ( Figure 6 ) corresponding to an absorbing column density of N H 10 23.0 cm −2 (or A V 50 mag assuming a standard gas-to-dust ratio of Ryter (1996) ).
Due to the newly available Spitzer photometry, we demonstrate for the first time a relationship between X-ray MedE and MIR colors for obscured PMS systems. Figure 7 shows a clear correlation between the MIR color [3.6] − [4.5] and the X-ray median energy for all hard X-ray sources with MedE > 3.0 keV. A similar relationship is found using the [4.5]-[5.8] color index. We show typical errors for the Spitzer photometry and for the Chandra median energy. The latter was derived from MARX simulations for 10 count X-ray sources with a broad range of spectral parameters (Getman et al. 2006 ). X-ray absorption at the energies of interest arises mainly from inner shell photoelectric ionization in metals (N, O, Ne, Mg, Si, Ar, Fe, etc.) . Atoms in any physical state -atomic, molecular or solid -contribute to the X-ray absorption. For PMS systems, most of this gas is molecular and lies either in the intervening cloud and/or in the circumstellar envelope or disk. The MIR reddening arises from micron-scale solid-state interstellar grains.
The specific pattern seen in Figure 7 can thus be interpreted as follows. For most T Tauri systems (circles), the scatter in the [3.6]−[4.5] color is mainly due to different accretion rates; sources with higher accretion rates are redder in [3.6] − [4.5] due to an increase in emission from the inner disk and the heated 'wall' at the dust sublimation edge (Allen et al. 2004 ). There is no report that higher accretion leads to increased absorption of PMS X-rays; the scatter in MedE for T Tauri stars most likely arises from different amounts of intervening cloud material. At absorptions log N H 22 cm −2 , large differences in N H give relatively small changes in MedE for the Chandra ACIS detector . As the maximum line-of-sight column through the IC 1396N globule is A V ∼ 10 mag ( §1), random locations in the cloud should produce random scatter up to MedE ∼ 2.5 keV, as observed in Figure 7 .
For the protostars (squares), the MIR colors are mostly determined by the density of the local infalling envelope. The [3.6] − [4.5] color index increases for denser envelopes because the τ ∼ 1 optical depth surface moves to the cooler outer envelope (Allen et al. 2004 ). The proportional increase in MedE seen among the protostars in Figures 7 thus arises from absorption by molecular gas in the local envelope. This may be the clearest demonstration to date of X-ray absorption from protostellar envelopes independent of absorption in the larger molecular cloud.
X-ray luminosities, completeness, and the globule stellar population
Results from the ACIS Extract spectral analysis are given in Table 4 . Our procedures for fitting X-ray spectra and obtaining broad-band luminosities are based on those described in Getman et al. (2005a Getman et al. ( , 2006 . For the three brightest T Tauri sources with greater than 45 net counts (#61, 62 and 63) and for all protostars, one-temperature APEC plasma emission models were fitted using the XSPEC package assuming 0.3 times solar elemental abundances. When the signal is too weak to establish unique fits, we adopt temperatures that match typical spectra of PMS stars seen in the much deeper Orion Nebula data (Getman et al. 2005a) . We use kT = 1.6 keV for unabsorbed stars with NIR counterparts, kT = 2.6 keV for absorbed stars with NIR counterparts, and kT = 4.4 keV for absorbed stars without NIR counterparts. X-ray absorption columns (N H,X−ray ) were left as free parameters for these sources, and were obtained by a maximum likelihood calculation (XSPEC's C statistic). The resulting N H values lie within ±0.3 dex of absorptions derived from dereddening sources to the 1 Myr PMS isochrone (N H,IR ) in the J vs. J − H color-magnitude diagram (Figure 3a ).
For the weaker T Tauri sources in the sample, we assume the absorbing column is the value N H,IR derived from NIR photometry, and we estimate their plasma energy from N H −MedE plane using Figure 8 in Feigelson et al. (2005) . With the N H and kT parameters frozen, we then performed XSP EC fits to derive the spectral model normalization and to calculate broad-band X-ray fluxes.
Formal statistical errors on X-ray luminosities have been estimated through Monte Carlo simulations described in §4.3 of Getman et al. (2006) . The scientific reliability of these luminosities, however, is usually lower than the statistical uncertainty for several reasons. First, the L t,c will systematically underestimate the true emission for obscured or embedded populations due to the absence of soft band photons. Second, scatter is expected due to intrinsic variability ( §4.1). Third, if the distance of 750 pc adopted in this paper were revised to the 615 pc value derived in de Zeeuw et al. (1999) , then the PMS stellar X-ray luminosities will systematically be decreased by 0.2 dex. The luminosity in the hard (2 − 8) keV energy band corrected for absorption (L h,c ) is most suitable for description and comparison of the intrinsic properties of young stellar objects between T Tauri and protostellar samples.
We show in Figure 8 a MIR version of the well-known correlation between X-ray luminosity and bolometric luminosities for PMS stars (e.g. Preibisch et al. 2005b ). In the absence of complete detections in the NIR bands, we use the MIR [3.6] IRAC band as a proxy for stellar bolometric luminosity. Chandra and L ′ values for Orion Nebula T Tauri stars (grey circles, Getman et al. 2005a ), adjusted to the distance of the IC 1396N, are shown for comparison. Note that much of the [3.6] or L ′ emission can arise from circumstellar disks, particularly in Class I systems (Figure 4) , and the stellar value will be lower than the plotted values.
The IC 1396N stars generally follow the distribution seen in Orion stars, although three protostars and the Class I/II system #70 appear overluminous in X-rays. It is not clear whether this implies systematically higher X-ray luminosities in the youngest systems, or the presence of still-undiscovered Class I systems with X-ray luminosities below the sensitivity limit of our short Chandra exposure. If the T Tauri L x −mass relation extends into the protostellar regime, lower masses exist within the IC 1396N globule and would be detected with a more sensitive Chandra exposure.
The highest luminosities of T-Tauri stars in IC 1396N are ∼ 10 30 ergs s −1 , while the sensitivity limit of the Chandra observation for the sample is L h,c ∼ 10 28.5 ergs s −1 . Using the COUP L x −Mass correlation (Preibisch et al. 2005b) , the implied mass corresponds roughly to the stellar mass range of the X-ray T Tauri stars seen in IC 1396N of ∼ 0.2 − 1 M ⊙ , which is similar to that obtained from NIR color-magnitude diagram in §3.3 assuming an age of ∼ 1 Myr. Comparison with the Cep B cloud (Getman et al. 2006 ) is helpful here because its distance, absorption, and Chandra exposure are similar to that of IC 1396N. Through a detailed analysis of the X-ray Luminosity Function (XLF) and Initial Mass Function (IMF), we showed that the X-ray unobscured population in Cep OB3b is complete down to 0.4 M ⊙ (assuming an age of 1 Myr). We expect the IC 1396N observation to be similarly nearly complete for masses M > 0.4 M ⊙ . It should capture roughly half of members in the range 0.2 < M < 0.4 M ⊙ and few members with M < 0.2 M ⊙ .
Although, the total population in IC 1396N is too small to permit a detailed XLF and IMF analysis, we can estimate the total number of unobscured stars (T-Tauri population) in the globule by comparing a ratio of numbers of stars in two mass ranges 0.1 < M < 0.4 M ⊙ and M > 0.4 M ⊙ for IC 1396N to that of the COUP Orion unobscured sample. COUP is complete down to 0.1 M ⊙ with the ratio of ∼ 400 to ∼ 300 stars ( §7.2 in Getman et al. 2006) . This implies that IC 1396N contains ∼ 10 T-Tauri stars with M > 0.1 M ⊙ which are undetected in our Chandra observation, in addition to the detected 19 members. The total stellar mass of the unobscured population (not including brown dwarfs or close binary companions) for the globule is around ∼ 15 M ⊙ .
X-rays from the Remarkable Protostar IRAS 21391+5802
Previous studies of IRAS 21391+5802
IRAS 21391+5802, the most luminous MIR source in the IC 13906N globule, is an embedded protostar producing a bipolar molecular outflow (Sugitani et al. 1989; Saraceno et al. 1996a) . From JCMT photometry and ISO satellite spectrometry, Saraceno et al. (1996b) derive a bolometric luminosity of 235 L ⊙ . Nisini et al. (2001) obtain the L smm /L bol ratio of 4.6 × 10 −2 , where L smm is the luminosity emitted longward of 350µm. This suggests the source may be classified as an extremely young Class 0 protostar, according to the criterion L smm /L bol > 0.5% recommended by André et al. (2000) . The millimeter emission is resolved into two sources, A and B, by the OVRO array (Codella et al. 2001 ).
The highest-resolution studies of the source have been made with the BIMA millimeter array and the VLA at centimeter wavelengths by Beltrán et al. (2002) , resolving the emission into three sources separated by ∼ 15 ′′ . BIMA 2 (= VLA 2 = OVRO A) is associated with the IRAS 21391+5802 MIR emission and drives the strong molecular outflow. The circumstellar mass from BIMA 2 is ∼ 5 M ⊙ in a very extended envelope and bolometric luminosity is 150 L ⊙ , while the other two components have envelopes with < 0.1 M ⊙ . Taking all available information into account, Beltrán et al. classify BIMA 2 as an embedded intermediatemass protostar likely to emerge as a main sequence A-or B-type star. The source fits the correlation of normalized outflow momentum and envelope mass found for low-mass Class 0 objects . BIMA 1 (which powers a small bipolar outflow) and BIMA 3 are lower mass, and probably more evolved, objects.
Chandra and Spitzer properties
Source #66 in our Chandra image is a faint, extremely hard X-ray source within 0.5 ′′ of BIMA 2 = VLA 2 (Figure 9a ). Another X-ray source #68 is within 1 ′′ of BIMA 3 = VLA 3
4 . The X-ray spectrum of #66, though based on only 8 extracted photons, is very unusual: it has the highest median energy of all sources in the field (MedE = 6.0 keV; see Table 4 , Figures 6 and 7) . The inferred absorbing column density is log N H ∼ 24.0 cm −2 , corresponding to A V ∼ 500 mag. This is one of the most heavily absorbed sources ever seen with the Chandra observatory; for example, its MedE is similar to the most embedded protostar in OMC-1 behind the Orion Nebula, COUP source # 632 . Adopting this N H value, the inferred intrinsic hard band luminosity corrected for absorption is log L h,c ∼ 31.3 ± 0.4 ergs s −1 , by far the most luminous X-ray source in the IC 1396N globule.
Examination of the photon arrival times shows that seven out of eight X-ray photons detected from source #66 arrived within the first half of the Chandra exposure ( Figure  6 ). A Kolmogorov-Smirnov test gives only a hint of possible variability. To evaluate this independently, we simulated arrival times for 8 photons assuming constant emission and tabulated the fraction of samples with splits {7,1} and {8,0} across the mid-point of the observing interval. The probability for a constant source to produce such an imbalanced arrival pattern is 3%. It is thus likely that IRAS 21391+5802 was seen during the decay of a magnetic reconnection flare during our Chandra observation.
The Spitzer 70 µm image (Figure 9c ) establishes the high far-infrared luminosities, and thus extreme youth, of the protostars #66 (BIMA 2) and #68 (BIMA 3). The other four X-ray protostars show 3.6 µm emission (Figure 9b (Figure 3d ), the extraordinary X-ray absorption (above), the high bolometric luminosity, strong submillimeter emission, thermal centimeter emission, and a collimated molecular outflow ( §5.1). In their detailed study of IRAS 21391+5802, Beltrán et al. (2002) conclude that BIMA 2 is the youngest object in the globule and is an intermediate-mass protostar with circumstellar mass ∼ 5 M ⊙ .
4 X-ray source #60 lies 3.2 ′′ north of VLA 1 and 5.0 ′′ northwest of BIMA 1. This offset is too large to be considered a reliable coincidence. Instead, we associate #60 with NIR #2 of Nisini et al. (2001) with bright MIR emission in the Spitzer data lying within 0.8 ′′ of the Chandra position.
Comparison with other X-ray Emitting Protostars
We seek here to understand how the IC 1396N X-ray protostars, and particularly #66 = IRAS 21391+5802, fit in the larger context of X-rays from protostars. The critical astrophysical question is whether X-rays are present in Class 0 stars at the very onset of star formation when collimated outflows begin. This is required if X-rays are the principal ionization source at the base of protostellar molecular outflows (Shang et al. 2002; Ferro-Fontán & de Castro 2003; Shang et al. 2004) . Tables 5 and 6 summarize a literature search of young protostars observed at high sensitivity in X-rays. Quantitative evaluation of X-ray luminosities and upper limits is difficult to obtain, as the values are strongly dependent on the intervening column density which is often poorly determined. We thus give protostellar distances, X-ray exposure times, and a binary indicator whether the source was detected. Pre-Chandra/XMM observations are much less sensitive and are ignored. Table 5a gives results for 32 conf irmed very young (mostly Class 0) protostars in a variety of star forming regions, including IC 1396N BIMA 2 discussed here. Tables 5b and 6 focus on well-characterized samples of the nearby Ophiuchus and Serpens cloud older (Class I) protostars. We list α 2−14 , the spectral index between 6.7µm and 14.3µm from ISOCAM studies, and K−band magnitude from NIR studies. Figure 10a shows the X-ray detectability of Class I protostars in the Ophiuchus and Serpens clouds as a function of K band luminosity (a surrogate for bolometric luminosity and mass) and infrared spectral index (a surrogate for disk mass and extinction and thus for evolutionary stage, André et al. 2000) . Here, the K−band magnitudes for Serpens stars are adjusted to match the distance of the Ophiuchus cloud. The diagram shows that twelve out of 34 Class I protostars have been detected in X-rays (symbols with boxes). Detections are preferentially protostars with higher stellar mass and later evolutionary stage. Figure 10b displays X-ray detections in a plot with three different discriminants between Class 0 and Class I systems. The blue vs. red symbols show the classification in the published literature (Table 5 ). The dashed line shows the ratio M env /L bol = 0.1 in M ⊙ /L ⊙ units, which is roughly equivalent to the criterion L smm /L bol = 0.005 of André et al. (2000) . The dotted line marks the locus where half of the mass of the initial pre-stellar condensations have been accreted in the evolutionary models of André et al. (2000) .
This diagram does not show the clear link between X-rays and bolometric luminosity seen in Figure 10a , but does show the association with evolutionary stage. Most of the X-ray detections have low M env and lie clearly in the Class I regime. Four X-ray detected stars lie along the poorly-defined Class 0/I boundary: IRS 3A in Lynds 1448 , SMM 1B (= IRS 7B) in R Corona Australis (R CrA, Hamaguchi et al. 2005) , TC 4 in the Trifid Nebula , and BIMA 2 (= IRAS 21391+5802) in the IC 1396N globule discussed here 5 .
Only one of the three previous reports appears reliable. The X-ray source attributed to TC 4 lies at the edge of the ACIS field were point spread function is degraded, and its reported position is 12
′′ from the millimeter dust continuum source TC 4 and could also be associated with more evolved 2MASS sources (Lefloch & Cernicharo 2000; Rho et al. 2004 ). The X-ray source associated with the very young low-mass Class I protostar IRS 3A in L 1448 has only three photons, although they arrived during first 5 hours of the 19 hour Chandra exposure suggesting a flare . The detection of a Class 0/I protostar in R CrA appears reliable. The X-ray source has dozens of Chandra photons and a thousand XMM photons , also see footnote to Table  5 ). The X-ray position precisely coincides the deeply embedded radio source VLA 10B (Feigelson et al. 1998 ) which Nutter et al. (2005) identifies with the submillimeter source SMM 1B. There are no other nearby NIR or MIR sources, and the SED clearly denotes a Class 0 protostar.
In this context, our report of 8 X-ray photons from BIMA 2 in the IC 1396N globule represents the second excellent case for X-rays from a Class 0/I star. Its borderline Class 0/I status is based on its SED and outflow characteristics, as argued in detail by Beltrán et al. (2002) . The ultra-hard X-ray spectrum guarantees that the Chandra events are not from instrumental background or un-embedded star. The positions at millimeter, radio, MIR, FIR and X-ray wavebands agree to better than an arcsecond. As discussed in §4.2, the X-ray absorption is attributed to the local infalling envelope of high mass M env . The high X-ray luminosity reasonably scales with its high mass, given the correlation between stellar mass and X-ray emission seen in Class I/II/III systems (Figures 8 and 10a) . We can reasonably guess that the underlying star has mass 2−5 M ⊙ , which is consistent with L x ∼ 10 31 erg s −1 . The X-ray source would not have been detected in our short exposure has the protostar had a more typical mass M < 1 M ⊙ and X-ray luminosity L x ∼ 10 28−30 erg s −1 .
5 We omit here the early report of Class 0 X-ray source slightly displaced from a binary system of Class I protostars in the OMC 2/3 region Tsujimoto et al. 2002b ). NIR and MIR photometry indicate these stars have Class I SEDs with A V > 50 mag (Nielbock et al. 2003; ). The X-ray source lies ∼ 1 ′′ from one component along an ionized jet, and thus may arise from strong shocks in the outflow ). There is no evidence for a Class 0 source at the location of the X-ray source, although this possibility is not firmly excluded.
Implications for Triggered Star Formation
The results of this study constitute strong endorsement for models of triggered star formation in CGs embedded in giant HII regions. Our basic findings are summarized in the maps of the IC 1396N globule: Figure 2b shows the 25 X-ray stars with respect to the infrared dust emission and Figure 5a adds the red NIR stars of Nisini et al. (2001) . The stellar members are not uniformly distributed across the globule, but rather are concentrated in an elongated pattern ∼ 0.8 pc long and ∼ 0.15 pc wide oriented towards the ionizing star HD 206267. This spatial distribution immediately suggests a physical relationship between star formation and the ionization front in the globule.
The stellar Chandra grouping shows a distinct age gradient. Two of the three Class III stars (yellow triangles in the maps) lie nearly 0.5 pc outside the current globule boundary towards the ionizing star. Most of the Class II stars (red circles) are superposed on the bright rim, again in front of the molecular globule. The Class 0/I protostars (blue squares) lie in a tight concentration of ∼ 0.2 × 0.2 pc 2 embedded in the molecular material. The Nisini et al. (2001) stars lie furthest from the ionization front but, as discussed in § 3.4, many of these stars may not be members of the cluster. This age gradient directly supports a causal relationship between the progressive evaporation of the globule by the ionization front and star formation.
These two phenomena -an elongated spatial distribution and an age gradient oriented towards the exciting star -have been found in other irradiated bright-rimmed CGs by Sugitani and colleagues. They established catalogs of several dozen bright-rimmed globules with embedded IRAS sources or T Tauri stars (Sugitani et al. 1991; Sugitani & Ogura 1994; Sugitani et al. 2000) . These include other globules in the giant IC 1396 HII region (Nakano et al. 1989; Sugitani et al. 1997) . Age gradients, with the youngest stars deeply embedded and older stars aligned towards the ionizing star as we see in IC 1396N, were reported in a number of cases including the well-known Eagle Nebula, M 16 (Sugitani et al. 1995 Matsuyanagi et al. 2006) . They frequently find "a small cluster of red stars that is elongated along the axis of the clouds, toward the tip of the BRC [bright rimmed cloud] and extending farther out", arising from a process they call "small-scale sequential star formation" (Ogura et al. 2002) . This is supported by the spatial distribution of young stars in the L 1616 cloud near the Orion complex (Stanke et al. 2002) and distribution of H 2 O masers in several irradiated clouds (Healy et al. 2004 ). Our Chandra findings have an advantage in that older disk-free PMS stars can be sampled, and many younger highly obscured protostars can be discovered. Previous studies were largely restricted to very young often spatially unresolved systems with millimeter and infrared excesses from dusty disks and accreting T Tauri stars with strong optical emission lines.
Based on the triggered star formation concept, we can make a some simple modelindependent estimates of the triggering process. If we assume that the T-Tauri population (Class II and Class III stars), lying 0.3 − 0.5 pc from the embedded population (Figure 2b) , have ages ∼ 0.5−1 Myr, and the embedded Class 0/I protostars have typical ages ∼ 0.1 Myr, we find that the triggering shock propagated at a velocity ∼ 6±3 pc/1 Myr or 0.6 km s −1 . At this rate, the globule should be completely shocked in another ∼ 1 Myr. The star formation efficiency for the T-Tauri population can be roughly estimated to be ∼ 4% with ∼ 15 M ⊙ in stars ( §4.3) and ∼ 400 M ⊙ in molecular gas ( §1). Considering that the original globule was substantially larger and more massive than it appears today, the efficiency is probably below 4%, perhaps 1 − 2%. This suggests that the total population of second-generation triggered stars is unlikely to exceed the population of the first-generation cluster which produced the HII region.
A remarkable aspect of the Chandra IC 1396N findings is the discovery of 6 X-ray emitting protostars in an observation ∼ 50 − 70 times less sensitive than the observations of Ophiuchus and Serpens protostar clouds discussed in §5.3. Number of X-ray detected protostars in IC 1396N (6 protostars) is comparable with that of Ophiuchus (8) and Serpens (4) observations, but their intrinsic X-ray luminosities on average are above those in Ophiuchus and Serpens protostar, implying higher mass objects, despite that the estimated total population of previous generation of stars (T-Tauri population) in IC 1396N is only ∼ 30, several times smaller than the clusters found in the Ophiuchus and Serpens clouds. Two explanations suggest themselves. First, a population of still-unidentified lower luminosity protostars may be present, implying an extremely high ratio of Class 0/I vs. Class II/III systems compared to most embedded stellar clusters. Second, the process that triggered IC 1396N globule may produce a non-standard IMF, preferentially intermediate-mass stars rather than lower mass stars. Sugitani et al. (1991) suggested this would be a natural consequence of radiation-driven implosion mechanism in CGs. Either of these explanations indicates that IC 1396N, and possibly other CGs, have unusual protostellar populations.
The relatively high number of X-ray protostars found in IC 1396N indicates an early evolutionary stage of the globule. Analytic theory of the radiation driven implosion (RDI) model for triggered star formation by HII regions shows that the process occurs in two stages: the early collapse phase during which star formation is induced, followed by a stationary regime when a globule has developed the characteristic cometary structure (Bertoldi 1989; Bertoldi & McKee 1990) . Two-dimensional hydrodynamical simulations show that the collapse stage occurs rapidly in ∼ 0.1 Myr (∼ 10% of the cloud's lifetime) with the first compression triggering early star formation (Lefloch & Lazareff 1994) . Three-dimensional calculations indicate that the initial burst of star formation may be delayed by ∼ 0. The calculated geometry of the RDI compressed cloud closely resembles the spatial distribution of Chandra stars in IC 1396N. The initial passage of the ionization front is followed by several expansions and re-compressions producing double-peaked molecular line profiles. The second, cometary phase with the globule in a quasi-hydrostatic equilibrium, has no conspicuous spectroscopic signatures, and lasts longer (from a few 10 5 yr to a few Myr, ∼ 90% of the cloud's lifetime). CO maps of the southern part of the IC 1396N globule show blue-and red-shifted emission suggesting that IC 1396N is in the transient early phase of expansions and re-compressions (Codella et al. 2001 ).
The collect-and-collapse model for triggered star formation has been less well-studied. In the hydrodynamical calculation of a dense CG in the vicinity of an O star, the shock front generally moves a bit faster than the ionization front. The density spikes between the fronts, and gravitational collapse can proceed in this travelling thin shell (Hosokawa & Inutsuka 2006) . This would produce a spatial gradient in star ages similar to what we find in IC 1396N. However, the calculated velocity of the front propagation into the globule is typically several km s −1 , which is an order of magnitude faster than our estimate of ∼ 0.6 ± 0.3 km s −1 above.
Conclusions
We report results from a 30 ks Chandra study of the stellar population in the cometary globule IC 1396N, previously recognized as a site of star formation triggered by an HII region expanding into an inhomogeneous molecular cloud. Of the 117 X-ray sources in the 17 ′ × 17 ′ field, 25 appear associated with young stars formed in the globule. Although relatively bright (10 < K < 13.5 mag), most of these were previously unidentified due to confusion with unrelated Galactic stars. X-ray selection is very effective in isolating PMS members from old field stars, and the extragalactic contaminants can be removed with some reliability. About 50 − 60 of the other sources in the X-ray field are likely members of the 3 Myr old open cluster Trumpler 37 that is dispersed throughout the large IC 1396 HII region.
2MASS NIR and Spitzer MIR photometry permit evaluation of the disk properties of the 25 X-ray stars. Using the standard PMS evolutionary classification, we find: 1 transitional Class 0/I protostar, 5 Class I protostars, 1 transitional Class I/II star, 15 Class II classical T Tauri stars, and 3 Class III weak-lined T Tauri stars. This is clearly a younger population than many X-ray-studied stellar clusters in nearby molecular clouds (e.g., Orion Nebula, Ophiuchus, Chamaeleon) where the Class III population outnumbers the younger systems.
From NIR photometry, the T-Tauri (lightly obscured) X-ray population in the globule have estimated masses between 0.2 and 2 M ⊙ and typical absorptions of 3 − 4 visual magnitudes. Intrinsic X-ray luminosities range from 10 28.5 to 10 30.0 erg s −1 in the hard 2 − 8 keV band with spectral and variability characteristics typical of low-mass PMS stars. Using the established relationship between X-ray luminosity and mass to evaluate the population falling below our X-ray detection limit, we estimate that the total T-Tauri population of the globule is ∼ 30 stars with an integrated mass ∼ 15 M ⊙ . This yields a star formation efficiency of 1 − 4% depending on the original mass of the globule.
A spatial gradient in stellar ages is discovered with the protostars deeply embedded in the IC 1396N globule, the Class II systems congregating in the bright ionized rim, and the older Class III in the outer rim. The stars lie in a line pointing towards the ionizing O star HD 206267. This independently supports linear gradients of PMS stars found by Sugitani and colleagues in several other cometary globules, and confirms the basic hypothesis of triggering by passage of HII region shocks into the molecular globule. Our estimated velocity of shock front proceeding into the globule of ∼ 0.6 km s −1 is an order of magnitude smaller than a typical value of several km s −1 used in "collect-and-collapse" models for triggered star formation.
The discovery of relatively high numbers of quite massive, X-ray luminous protostars in IC 1396N globule from a short Chandra exposure suggests that either a population of still-unidentified lower mass protostars is present, implying an unusually high ratio of Class I/0 vs. Class II/III systems, or the triggering process produces a non-standard IMF biased towards higher mass stars. The X-ray protostellar population reveals the very young age (∼ 0.1 − 0.3 Myr) of the globule, which agrees with the gas dynamics inferred from CO line shapes. This all supports the RDI model of triggered star formation in IC 1396N.
We establish Chandra source #66 (CXOU J214041.81+581612.3) as one of the youngest star ever detected in the X-ray band. It lies within 0.5 ′′ of the luminous far-infrared/millimeter source IRAS 21391+5802 = BIMA 2, classified as a Class 0-I borderline protostar. In a novel comparison of X-ray absorption with MIR colors, we demonstrate that the X-ray absorption of protostellar objects should be attributed to the local molecular gas in their infalling envelopes, rather than from ambient molecular cloud material.
We thank Philippe André for correspondence on the BIMA 2 protostar, Leisa Townsley for many discussions on X-rays from star forming regions, and Kevin Luhman for his useful suggestions on infrared data analysis. This work was supported by the Chandra ACIS Team (G. Garmire, PI) This preprint was prepared with the AAS L A T E X macros v5.2. Figure 1 is marked by the green contour and the red arrow points towards HD 206267. In both panels, the 25 X-ray objects associated with the globule are marked by yellow triangles (Class III), red circles (Class II) and blue squares (Class I/0). Older X-ray members of the dispersed PMS population in the IC 1396 nebula and extragalactic and Galactic contaminants are marked by cyan crosses. Figure 3 . Grey circles show for comparison Orion Nebula sample from the COUP project (Getman et al. 2005a ) with infrared magnitudes in L ′ -band. (Table 5a ). The symbol colors, dashed and dotted lines mark boundaries between Class 0 and Class I stages; see text for details. Note. -Column 1: X-ray source number. Column 2: IAU designation. Columns 3-4: Right ascension and declination for epoch J2000.0 in degrees. Column 5: Off-axis angle. Columns 6-7: Estimated net counts from extracted area in total energy band (0.5 − 8.0) keV and their 1σ errors. Column 8: Estimated background counts from extracted area in total energy band. Column 9: Estimated net counts from extracted area in hard energy band (2 − 8) keV. Column 10: Fraction of the PSF at the fiducial energy of 1.497 keV enclosed within the extracted area. Note that a reduced PSF fraction (significantly below 90%) may indicate that the source is in a crowded region or on the edge of the field. Column 11: Source significance in sigma. Column 12. Source anomalies described by a set of flags, see the text note a below for details. Column 13:
Variability characterization based on K-S statistics, see the text note b below for details. Column 14: Source effective exposure in ks. Column 15: The background-corrected median photon energy in the total 0.5 − 8 keV energy band.
a Source anomalies: g = fractional time that source was on a detector (FRACEXPO from mkarf) is < 0.9 ; e = source on field edge; p = source piled up; s = source on readout streak. Note. -Column 1: X-ray source number. Column 2: IAU designation. Columns 3-4: Estimated net counts from extracted area in total energy band (0.5-8.0) keV and their 1σ errors. Column 5: Source's effective exposure. Column 6: Probability of accepting the null hypothesis of a constant source from the nonparametric one-sample Kolmogorov-Smirnov test. Column 7: The background-corrected median photon energy in the total energy band. Column 8: Estimated column density. Italic font indicates that a column density parameter was fixed at the value corresponding to a visual absorption, derived from NIR color-magnitude diagram, and the relationship N H = 2.0 × 10 21 A V (Ryter 1996) was applied. Column 9: Estimated plasma temperature. Columns 10-17: Observed and corrected for absorption X-ray luminosities, obtained from our spectral analysis, and their errors estimated from simulations. h = hard band (2.0 − 8.0) keV, t = total band (0.5 − 8.0) keV, c = corrected for absorption.
a Source #81 lies on a chip gap. -47 - 
